Substrate inhibition of the mitochondrial and cytoplasmic malate dehydrogenases.
The mechanism that leads to an inhibition of enzyme activity in the presence of high concentrations of substrate was investigated with the two malate dehydrogenase isoenzymes obtained from pig heart. The inhibition is promoted by an abortive binary complex formed by the enzymes and the enol form of of oxalacelate. Neither the oxidized coenzyme nor the reduced coenzyme appears to be involved in the formation of this complex. These results suggest that the mechanism of substrate inhibition that occurs with the pig heart malate dehydrogenases is different from that observed with the lactate dehydrogenases from chicken hearts. The inhibition constants for oxalacetate are 2.0 mM with the mitochondrial enzyme and 4.5 mM with the cytoplasmic enzyme. Since the in vivo concentration of oxalacetate is reported to be about 10 micrometer, these data suggest that the substrate inhibition that is exhibited by the malate dehydrogenases may not be of any significance in vivo.